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Description 



More particularly, rt pertam to solutions containing 1-isobutyl-IH-lmlda2o[4.5^]qulnoli^4-anilne or 1-(2-L 
dn»v-2-methylpropj^H-H-imldazo{4.5-cIqulnolh^^^^^ which are suitable for parenteral admS,S«£,^ 
The compound 1-,sobutyl-IH-imidazo[4.5<lquinolin^amine and pharrraceutically acceptable add addi- 
bon sate such as the hydrochloride salt are disclosed in U.S. Patent No. 4.689.338 a!d des^lbed th^ej^ 

^'^^ *^ "'"^^ administration of this compound is not disclosed. U S Pa^H^ 
4^^.338 also similarly discloses the compound 1-(2-hyd,oxy.2-methylp,opylHH-imidazo|4 i^S^ 

^ " f: o?f: ^'^sa-sei and 4.808.580 describe parenteral solutions containing 

IT^.JTt'^^^^- <*'->-'^^<«'^'y'°^)-2.3^»'y«'">^(4-methoxyphenyl)-5^2-{dlmethylaSt- 
^'"fl^^^f hydmchlorido. and cis^o.2.3^ihydr,>.ihyJri.5- J<^S2JJJa- 
r^no ethy^)2-(4-methoxyphenyl).naphthoI2.1-2b^ ^ ^pe^e^TrtS^ 

zyl alcohol, sorbitol, hydrochloric add. sodium hydroxide and water. . r^speoiveiy in ben- 

European Patent Application No 376 534 whidi is available pursant to Article 54(3) EPC for the purpose 
JaTstftt 2S ^fT"^' Pharmaceutical formulattons and adhelii coated sheJtTS 

d,sdosed pharn«ceut.cal composrtions differ in both diemical composition and relevant physical properties 
so as to be unsuitable for administraUon by injection. propenies 

^^T^^^^ ' ^'""^^'^^ H2-hydn«y^2-methylp,opylHH-imidazo[4.5-cJqui,»lini 
^me d«sdyed ,n an aque««i8 add. the add being sel«:ted l*om hydrod-oric add. lactic acid, acetic a^- 

SST/t ^ ^'^ «f ^^l"""" « between 235 and ' 

335 mOsm/kg. the sdubon being further charaderized in that it has a pH of between 2 and 6 

A solution of the Invention can be used for the parenteral administration of 1-i80butyl-1H-imida20f4 5^1- 

S'lrr °:„^-<2-''>;''™r2-.'"«'hy<P'<'Py'HH-Wdazo I4.^chuindin^amine. siS^ 

admuiislered by .ntramuscolar injection, intradermal injedion. subcutaneous Injedion orintravenous inJe<Li 

h.» Jii! r^«"t;7«"^'"'.P«:>^«3 aqueous solutions suitable for parenteral adminlstrBtion that contain l-lso! 

butyWH-imidazo(4.5-clquindin-«-amineorH2-hydroxy.2-methylpropyl^ 

d«sdved«anaqueo«saddsud,ashydirK*loricadd.ladicadd.acefc^^^^^^ 

,„rA^^^r?'"*^'^*"^™""°'*'^'*'"'"'^''^«"'"« 1-(2-hydiox>^2-methylpropylHH-imida- 
K<4>cHuwK>lirv4-amine are known antiviral agents that are also known to induce interferon biosynthesis 
They an be prepared using the method disdosed in U.S. Patent No. 4.689.338. The compounds can be used 

!rr!rl!" '""^ '"""^ ^^^^ •"•y- containing ttoj 

might be useful », the treatment of mimerous other diseases. sud< as rheumatdd arthritis, warts, 

^r^^' m^'iaf^"^ "^^"^ thrombocythaemia, and cancer, sud, as basal cell carcinom^ 

fc!!Z;i»*!II!2?^J^I^^ « 'he invention win be an amount ef- 

Itodlve to liMt the targeted dtaeasa state, to prevent recurrence of sud< a disease or to promote immunity 
against swh a dse^. The amount is preferably from 0.01 milUgrams to 15 mNRgiams. more preferably Irorn 
4 milligrams to 12 mflllgrams. per mfllllter of the sdutton. «™ynwn 
/u. add seleded Inm hydroddoric acid, lactk: acid, acette add. aspartic add or mbilures thereof is incor- 
porated into a sdutwn of t he im^ntton. The currently preferred add is hydrodiloric ad^^ 
rvltTiiri^lw*!?^ 1-'sobutyWH-«,ida«C4.5-clqulndin^amine or 1-<2-hydroxy.2-met1!X^ 

^."^ t"'^ 1-toob"tyl-IH-lmkla2o{4.5^Iqulndin-4-amine or 1-{2-hydroxy-2- 

!^ ^T^i;?"^'""^**^^'"""""'*^""'"*- ^^»y >«>'ar ratio of add to 1-isobutyWH-inrida- 
SiiSTS'JJlJt * H2-hydroxy-2-methylpropyt)-lH-imida2o(4.5^]quindi,>4-amine wai be be- 

The add may bo provided through the presence of the respedive add-additton salt of 1-lsobutyl-1H-lm|. 
dazo[4.5<^qulnohn^rrMneor1-^ 

pie. an aqueous hydrodilonc add sdutton may be obtained by using 1-l80buty|.1H-lmlda2of4.5<Jqulndln-». 
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amine hydrochloride in place of the free base. Additional acid such as hydrochloric acid may also be added 
even when an acid-addition salt of 1-isobutyH H-imidazoI4,5-clqulnolin-4-amine or 1 -<2-hydfoxy-2-methylpro- 
pyt)-1H-imidazo[4.5-c]-quinolln-4-amlne is employed. 

5 In order to minimize pain on injection and tissue irritation it is desirable that the pH of the solutions of the 
invention not be below 2. The pH of the solution wBI generally be between 2 and 6. Optionally^ a solution of 
the invention may further comprise a base to provide the desired pH. It is preferred that the pH be between 
about 2.5 and 4.5. The currently preferred base is sodium hydroxide. Care must be taken in adjusting the pH 
of the solutions so that the 1-isobutyl-IH-imidazo[4,5-c]quinolin-4-amine or 1-(2-hydroxy-2-methylpropyl)-IH- 

10 imidazo[4,5-c]quinolin-4-amine does not precipitate. 

An additional factor affecting pain on injection and tissue irritation at the injection site is the osmotictty of 
the solution. It is preferred that the solution be isotonic with serum or isoosmotic with 0.9% sodium chloride. 
A quantitative term used to stale osmotic properties is the osmol. An osmol is defined as the weight in granrjs 
of a solute, existing in a solution as molecules (and/or ions, macromolecutes, aggregates, etc), that is osmot- 

IS tcally equivalent to the gram-nrx)lecular-weight of an ideally behaving nonelectrdyte. Amflliosmol, abbreviated 
mOsm, is the weight stated in milligrams. A solution has an osmolat concentration of one when it contains one 
osmol of solute per kilogram of water. A solution has an osmolality of n when it contains n osmols per kilogram 
of water. Further discussion of tonicity, osmotidty and isomolality may be found in Chapter 80 in the Seven- 
teenth Edition of Remington's Pharmaceutical Sciences,. A range of values from 275 mOsm/kg to 305 

20 mOosm/kg has been reported for serum osmolality. Accordingly, preferred solutfons of the invention may fur- 
ther comprise a tonicity adjuster present in an amount such that the osmolality of the solution is between 235 
mOsm/kg to 335 mOsm/kg and most preferably between 270 mOsm/kg and 310 mOsm/kg. The osmolality of 
a solution is determined using the test method described below. Care must be taken in the choice of tonicity 
adjusters so that the 1-isobutyt-IH-imidazo[4,&*c]quinolln-4-amine or 1-(2-hydroxy-2-methylpropyf)-1H-imida- 

25 zo[4,5-c]quinolin-4-amine stays in solution. The currentiy preferred tonicity adjusters are sorbitol and glycerin. 
When sorbitol is used it will generally be present in an amount of about 40 milligrams per mfllHiter of solution. - 
A preferred solution in accordance with the invention can be prepared by combining the acid with a major 
portion of the water to be used in the formulatk)n, adding the 1-isobutyl-IH-imidazo[4,5-c}quinolin-4-amine or 
1-(2-hydroxy-2-methylpropyl)-1H-imidazoI4,5-c]quinolin-4-amine to this solution and stirring until all nr^aterial 

30 is in solution. The sorbitol may then be added and stirring continued until dissolution is complete. The pH of 
the solution is then measured and a base may be added to adjust the pH if desired. A sufficient quantity (qs) 
of water Is then added to bring the solutk)n to the desired total volume. The bulk solution may then be filtered 
through a 0.2 micrometers filter, heat sealed into USP Type I glass ampules and autodaved. 

Preferred solutions of the invention may be stored at room temperature for a period of at least 30 days 

35 without precipitation or degradation of the active ingredient Most preferred solutions exhibit such stability for 
a period of at least one year. 

The folk>wing test nnethods have been employed in the examples which thereafter follow. 

Osmolaiity Determination 

40 

Osmolality was determined using a Molecular Weight Apparatus, Model 233 available from Wescan In- 
struments. A series of 5 standard solutions of sodium chloride in water having known osmolality values were 
prepared. Mnrovolt readings for each standard were taken on the Molecular Weight Apparatus. Using linear 
regresston analysis* the readings together with the known osmoledity values were used to determine the values 

45 of m and b in the equation below. 

instrun>ent reading = m(osmolality in mOsm/kg) -i- b 
The values of m and b in conjunction with the instrument readings for the solutions of the invention allow the 
osmolality values of the solutions to be calculated. The readings for the standards and the solutions of the 
invention were preferably taken on the sanm day to insure accuracy. At least three readings were taken for 

50 each standard and solution and the average was used in the above calculations. 

The above method is to be used for purposes of construing the claims, with the number erf readings being taken 
being five. 

Determination of 1-l8obutyl-IH-imklazo[4>5-c)quinolln-4-amin6 Content 

55 

The solutions used in the stabBlty studies were analyzed for 1-isot>utyl-IH-imidazo[4,5-c]quinolin-4-amine 
content by conventronal high pressure liqukl chromatography as follows: 

A 15 centimeter by 4 millimeter column containing Zort>ax® Cs (an octylsilane available from E. I. DuPont 
de Nemours & Company), 5 micrometers particle size, was used. The mobae phase was 35 percent acetonl- 
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trile/65 percent water (volume^dume) containing 0.2 percent tetramethylammonium hydroxide and 0.2 percent 
1-dodecanesulfonate sodium, with the pH of the mobUe phase adjusted to ZO with phosphoric add. The flow 
rate was 2.5 ml per minute. Ultraviolet detection at 254 nanometers was used. 

The following examples are provided to aiustrate the invention, but are not intended to be limiting thereof. 

Example 1 

A mixture of 0.20 g 1-isobutyt-IH-imrdazo[4.5-c]quinolin-4-amine, 0.20 g of 85% lactic add. 0.344 g of gly- 
cerin and 19.256 g of water was placed in a glass vial and shaken untO ail material wasdissohfed. The resulting 
solution of the invention had a pH of 3.59 and the osmolality was 279 mOsmrt<g. No drug predpitated on stor- 
age at room temperature for 30 days. 

Example 2 

A mixture of 0.20 g of 1-isobutyWH.imida2o[4.5-clquinolin-4-amlne. 0.20 g of 85% lactic add, 1.10 g of 
sorbitd 50% (prepared by combining 29 ml of water and 71 ml of sorbitd 70%) and 18.50 g of water was placed 
in a glass vial and shaken until all material was dissolved. The resulting sdutwn of the inventton had a pH of 
3.58 and the osmdality was 271 mOsmrt<g. No drug predpitated on storage at room temperature for 30 days. 

Example 3 

A mixture of 0.050 g of 1-isobutyl-IH-imidazo[4,5-c]quinolin-4-amine, 22 ml of O.IN HQ and 15 ml of water 
was placed in a beaker and stirred untB ail material was in solutton. To this solution was added 2.0 g of sorbitd 
and stirring was continued until the sorbitd was dissolved. The sdution was transferred to a 50 ml vdumetric 
flask. The pH of the sdution was adjusted with 2N sodium hydroxide then the flask was filled to the mark with- 
water. The compositon of the final formulation of the invention is shown in Table 1. 

Examples 4-6 

Using the general method of Example 3. the formulatk>ns of the inventfon shown in Table 1 were prepared. 



Table 1 





Ex. 3 


Ex. 4 


Ex. 5 


Ex. 6 


l-l80butyl->lH-inidazo- 
1 4 , 5-c ] quinolin-4- 
anine (mg/al) 


1.0 


2.5 


5.0 


10.0 


Sorbitol im^/ml) 


40 


40 


40 


40 


0«1N BCl (al/tel) 


0.44 


0.44 


0.44 


0.44 


2N NaOB qs to pB 


3.5 


3.2 


3.2 


3.2 


Hater qs to 1 ml 
Osmolality (nOsa/Kg) 


303 


307 


294 


284 
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Example 7 

To a 500 ml volumetric flask was added 5.00 g of 1-isobutyl-IH-lmlda2o{4,5-c]qulnollrv4-amine, 200 ml of 
5 O.IN hydrochloric add and 230 ml of sterOe water. The flask was sonicated for 50 minutes then an additional 
20 ml of O.IN hydrochloric acid was added and sonicating was continued for 20 minutes. The flask was heated 
on a steam bath to 62*C then sonicated for 30 minutes. A small amount of insoluble material remained which 
was removed during the filtration step below. The flask was allowed to cod to 25''C before 20.0 g of sorbitol 
was added. The sorbitol was mixed by Inverting the flask by hand until the sorbitol had dissolved. The pH was 
10 adjusted by adding 1 .35 ml of 2N sodium hydroxide. A quantity of sterile water sufficient to bring the final volume 
to 500 ml was added. The formulation was filtered through a 0.2 micrometers f Hter then heal sealed in 2 ml 
Type I dear glass ampules. The ampules were autodaved at 121 for 30 minutes. The ampules were divided 
into groups and stored under a variety of conditions. At selected time points ampules were evaluated for color 
and darity of solution. pH and 1-isobutyMH-imidazoI4.5-c]quinolin-4-amine content The results relating to this 
15 forntulation of this invention are summarized in Table Z 



Table 2 

20 

Storage l-Xsobutyl-*lH-iaidazo( 4, 

Condition Time pH quinolin-4-attine content (mg/nl) 

25 



initial 




3.1 


9.94 


50*C 


4 weeks 


3.6 


9.93 


50'C 


a weeks 


3.4 


10.5 




12 weeks 


3.5 


9.94 


40'C 


4 weeks 


3.6 


9.88 


40* C 


8 weeks 


3.5 


10.3 


40*0 


12 weeks 


3.4 


9.92 


40* C 


6 months 


3.2 


10.8 


30*C 


4 weeks 


3.5 


9.92 


30* C 


12 weeks 


3.4 


9.95 


30'C 


6 months 


3.3 


10.6 


30*C 


9 months 


3.2 


10.5 


30*C 


12 months 


3.4 


10.1 


20* C* 


2 weeks 


3.3 


9.81 


20*C* 


4 weeks 


3.5 


9.86 


20*C* 


8 weeks 


3.4 


10.2 


20*C* 


12 weeks 


3.4 


9.95 


Freeze* thaw 






3 cycles 




3.4 


9.96 


* with 30,5 ■ (100 foot) candle light 





55 

Throughout the shjdy, all ampules contained dear, colorless solutions. 
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Exampte 8 

To a glass carboy was added 0.15 g of Msobutyl-IH-tmidazo[4.5-cJquinolin-4-amine. 220 ml of IN hydro- 
5 chloric acid and 4200 ml of sterile water. The cart)oy was mixed unta all material was dissoh^ed* then 200 g of 
sorbitol was added and swirled until dissolved. The pH was adjusted by adding 112.1 ml of 2N sodium hydrox- 
ide. A sufficient quantity of sterile water was added to bring the total volume of formulation to 5000 ml. The 
formulation was mixed with a magnetic stir bar then filtered through two 0.22 micrometers f flters. The filtrate 
was heat sealed into Type 1 10 ml dear glass ampules. The ampules were autodaved at 121*»C for 30 minutes. 
10 The composition of the final formulation of the invention is shown in Table 3. Stability data is shown in Table 
4. 

Examples 9-11 

15 Using the general method of Example 8. formulations having the compositions shown in Table 3 were pre- 
pared. The stability data is shown In Table 4. 

Table 3 

20 

Ex. 8 Ex, 9 Ex. 10 Ex. 11 

l-l8abutyl-lH*iBidazo- 
^ l4,S-cJquinDlin-4- 

amine (ng/ml) o.03 0.15 0.9 3.0 

^ Sorbitol HF (mg/al) 40 40 40 40 

IN HCl (»l/ml) 0.044 0.044 0.044 0*044 

35 2N NaOR qs to pH 3.1 3.4 3.3 3.5 

Sterile water qs to 1 ml 

40 



45 



so 



55 
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Example 12 



A 6 liter flask was charged with 220.0 ml of 1.0N hydrochloric add and approximately 4200 ml of sterile 
waten then 25.0 gram of 1-isobutyt-IH-imidazo[4»5-c]quinolin-4-amlne was added and the resulting mixture 
stirred with a magnetic stb* bar unta all material was dissolved. To this solution was added 200.0 gram of sorbitol 
and stirring was continued until the sorbitol was dissolved. The pH of the solution was adjusted to pH 3.32 by 
adding 62.3 rri of 2N sodium hydroxide. Sterile water was added In a quantity sufficient to bring the total volume 
to 5.0 liters. The solution was filtered through a 0.22 micrometers filter then sealed in 2 ml Type I glass ampules. 
The ampules were autodaved at 1 21 X for 30 minutes. The composition of the final formulation of the inventiori 
is shown in Table 5. Stability data is shown in Table 6. . 



Using the general method of Example 1 2. the formulation of the invention shown in Table 5 was prepared. 
The stability data is shown in Table 6. 



Example 13 



Table S 



Example 12 



Example 13 



l-I sobutyl-lH-imldazo- 
[4,5-c]quinolin-4* 
amine (mg/ml) 



5.00 



10.00 



Sorbitol NP (rag/ml) 



40 



l.ON BCl (ml/ml) 



0.044 



0.044 



2N NaOH qs to pH 



3.32 



3.15 



Sterile water qe to 1 ml 
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Table 6 



10 



IS 



20 



Storage 




Example 12 


Example 


13 


Condition 


Time 


DH 


Content 


pH Conteni 


Initial 




3.4 


4.98 


3.2 


9.85 


50* C 


4 weeks 


3.1 


4.98 


3.1 


9.77 


50'C 


12 weeks 


3.3 


4.99 


3.2 


9.91 


30'C 


12 weeks 


3.2 


5.02 


3.1 


9.85 


20' C* 


4 weeks 


3.2 


4.96 


3.1 


9.79 


20* C* 


12 weeks 


3.2 


4.99 


3.1 


9.94 


20'C** 


4 weeks 


3.2 


4.96 


3.1 


9.83 



Content - amount of l-isobutyl-lH-iaidazot4,5-cIquinolin-4- 
amine (mg/ml) 

25 

* with 30,5 m (100 foot) candle light 
♦* with. 305 n (1000 foot) candle light 

30 

Example 14 

A mixture of 0.23 g of 1-isobutyl-1H-imidazo [4,5-c]qumolin-4-amine hydrochloridep 0.40 g of glycerin and 
19.34 g of sterile water was placed in a glass vial and shaken until all material was dissolved. The resulting 
35 solution of the invention had a pH of 4.11 and the osmolality was 280 mOsm/kg. 

Example IS 

A mixture of 0.23 g of 1-isobuty^1H-tmidazo [4»5-c]quinolin-4-amine hydrochloride, 1.50 g of sorbitol 50% 
40 (prepared by combining 29 ml of water and 71 ml of sorbitol 70%) and 18.27 g of sterile water was placed in 
a glass vial and shaken until all material was dissolved. The resulting solution of the invention had a pH of 4.08 
and the osmolality was 298 mOsm/kg. 

Example 18 

45 

An aqueous solution was prepared from the following ingredients: 



l-(2-hydroxy-2-methylpropyl)-lH- 0.29 
imidaso[ 4 , 5-e ]quiiioliii-4*amine 

Lactic acid (85% in water) O.lSg 

55 

Sterile water qs to 25 ml 



The pH of the above solution was 3.3. 
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It is believed that the tonicity of the solution could be modified through inclusion of. for example, sort)itol in an 
appropriate amount to provide a solution of the invention. 



Claims 

Claims for the following Contracting States : BE, CH. DE, FR, GB, IT, LI, NL SE 

1. An aqueous solution of 1-isobutyWH-imlda2o[4,5-clquinolln-4-amine or 1-(2-hydroxy-2-methylpropyl)-1- 
H-imida2o[4,5-c]quinolin-4-am!ne suitable for parenteral administration comprising 1-isobutyl-IH-imida- 
zo[4,5-cH?ulnolin-4-amine or 1-(2-hydroxy-2-methylpropyl)-1H-lmida2o(4.5-c]quinolin-4-amine dis- 
soh^ed In an aqueous acid, said add selected from hydrochloric add, lactic add, acetic acid, aspartic acid 
and a mbrture of two or more of the foregoing, and further comprising a tonicity adjuster selected from 
glycerin, sorbitol and dextrose in an anrount such that the osmolality of said solution Is between 235 and 
335 mOsm/kg, said solution being further characterized in that it has a pH of between 2 and 6. 

2. Asdution according to daim 1. wherein 1-isobutyHH-imida2o[4,5-clquindin-4-amine or l-(2-hydroxy-2- 
methylpropyl)-1 H-lmidazo[4,5-c]quinolin-4-amine is present in an amount effective for the Intended ther- 
apeutic purpose. 

3. A sdutlon according to aalm 1, wherein said wherein said add is hydrochloric add. 

4. A sdutlon according to aalm 3, comprising 1-isobutyl-1H-lmldazoI4,5-c]quindln-4.amine and wherein 
said hydrochloric add Is provided at least In part by hydrochloric acid present in 1-isobutyl-1 H-lmldazo[4,5- 
c]quinolin-4-amlne hydrochloride. 

5. A sdutlon according to Qaim 1, wherein said wherein said add is lactic add. 

6. A sdution according to any preceding daim. wherein the pH is between 2.5 and 4.5. 

7. Asdution according to any preceding daim, comprising said 1-isobutyi-1-H-imida2o[4,5-clqulndln-4-ami. 
ne or 1-(2-hydroxy-2-methylpropyl)-H-imldazo[4. 5-c]quindin-4-amine in an amount of 0.01 to 15 milli- 
grams per mBllilter of said solution. 

8. A sdution according to Claim 7, wherein said 1-isobuty|.1-H-lmlda2oK.5-clqulndin-4-amine or 1-(2-hy^ 
droxy-2-methylpropyl)-1-H-imidazo[4,5-c]quinolin-4.amlne is present In an amount of 4 to 12 milligrams 
per millOlter of said sdutlon. 

9. A sdutlon according to any preceding daim, further comprising a base. 

10. A sdution according to Qaim 9. wherein said base is sodium hydroxide. 

11. A sdution according to any preceding daim. wherein said tonicity adjuster is sorbitd. 

12. A sdutlon according to any preceding daim, wherein the mdar ratio of said acid to said 1-isobutyt-1H- 
imidazo-[4,5-c]quinolin-4-amine or 1-{2-hydroxy-2-methylpropyl)-1H-Bnidazo[4, 5-c]quinolin-4-amine is 
between 0.5/1 and 20/1. 

13. A sdution according to Claim 12, wherein the molar ratio of said add to said 1-isobutyl-1H-imidazo-[4.5- 
c)qulndln.4-amine or 1-(2-hydroxy^2-methyipropyI>.1H-lmldazo(4,5-c)quindin-4-amine Is between 1/1 
and 4/1. 

14. A sdutlon according to any preceding daim. wherein the osmdallty of said sdution is between 270 and 
310 mOsm/kg. 

Claims for the following Contracting State : ES 

1. A method of preparing an aqueous solution of 1-isobutyl-1H-imldazo[4,5-c)quindln-4-amine or 1-(2-hy- 
droxy-2-methyl-propyl)-1H-imidazo[4,5-c]qulnolin-4-amine suitable for parenteral administration com- 
prising dissdving ^i80butyl-1H-imidazo(4,5-c^qulndin-4-amine or 1-(2-hydroxy-2-methyt-propyl>.1H- 
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imidazo[4,5-c]quinolin-4-amin6 in an aqueous add, said acid selected from hydrochloric acid, lactic acid, 
acetic acid, aspartic acid and a mixture of two or more of the foregoing, and further adding a tonicity ad- 
juster selected from glycerin, sorbitol and dextrose in an amount such that the osmolality of said solution 
is k>etween 235 and 335 mOsm/kg, said solution being adjusted to have a pH of between 2 and 6. 

2. A method according to daim 1 , wf^erein 1-isobutyt-1 H-imidazo[4.5-c]quinolin-4-amine or 1-(2-hydroxy-2- 
methylpropyl)-1 H-imidazo[4,5-c]quinolin-4-amine is added in an amount effective for the intended ther- 
apeutic purpose. 

3. A method according to Claim 1 or Claim 2, wherein said acid is hydrochloric add. 

4. A method according to Claim 3, comprising 1-isobutyl-1H-imidazo(4.5-c]quinolin-4-amine and wherein 
said hydrochloric acid is provided at least in part by hydrochloric acid present in 1-isobutyt-1H-imidazo- 
[4,5-c]quinolin-4-amine hydrochloride. 

5. A method according to Claim 1 or Claim 2, wherein said acid is lactic add. 

6. A method according to any preceding daim wherein the pH is between 2.5 and 4.5. 

7. A method according to any preceding daim comprising said 1-isobutyt-1H-imidazo[4,5-c]qutnolirh4-amine 
or 1-(2-hydroxy-2-methylpropyl) -1 H*imidazo[4,5'C]quino)in-4-amjne added in an amount of 0.01 to 15 mil- 
ligrams per millilitBr of said solution. 

8. A nr>ethod according to Claim 7. wherein said 1-isobutyl-IH>imidazo[4.5-c]quinolin-4-amine or 1-(2-hy- 
droxy-2-methylpropyt)-1-H-imidazo[4.5-c]quinolin-4-amine is present in an amount of 4 to 12 milligrams 
per milliliter of said solution. 

9. A method according to Claim 1 , further oomprising adding a base. 

19. A method according to Claim 9, wherein said base is sodium hydroxide. 

11. A method according to any preceding daim, wherein said tonidty adjuster is sorbitol. 

12. A method according to any preceding daim wherein the mdar ratio of said add to said 1-isobutyl-1H- 
imidazo-[4,5-c]quinolin-4-amine or 1-(2-hydn>xy-2-methylpropyt)-1H-imidazo[4,5-c]quinolin-4-amine is 
between 0.5/1 and 20/1. 

13. A method according to Daim 12 wherein the molar ratio of said acid to said 1-isobutyl-IH-tmidazo-[4,5- 
c]quinolin-4-amine or 1-(2-hydn>xy-2-inethylpn>pyl)-1H-imidazo[4,5-c]quinolin-4-amine is between 1/1 
and 4/1. 

14 A method according to any preceding daim, wherein the osmolality of said sdution is between 270 and 
310 mOsm/kg. 

PatentansprOche fur folgonde Vertragsstaaten : BE, OH, DE, FR, GB» IT, LI, NL, SE 

1 . FQr die parenterale Verabreichung geeignete wSBrige LSsung von 1-lsobutyl-1 H-lmidazo[4,5-c]chindin- 
4-amin oder 1-<2-Hydroxy-2-methytporpyl)-1H-tmidazo(4,5c]chindin-4-amin, umfassend 1-lsobutyl-1H- 
imklazo(4,5-c]chinolin-4-amin Oder 1-(2-Hydroxy-2-methylporpyl)-1 H-inrtidazo[4,5-c]chinolin-4-amin, 
aufgeldst in einerwdfirigen SSure, wobei die Saure ausgewdhit wird aus Salzsaure, Milchsdure, Essig- 
sdure, Asparaginsdure, und einer Mischung von zwei Oder mehreren der Vorgenannten, und femer um- 
fassend einen Tonusregulierer, ausgewahit aus Glycerin, Sorbitol und Dextrose in einer sdchen Menge, 
daa die Osmdalitdt der L6sung zwischen 235 und 335 mOsm/kg liegt, wobei die Ldsung femer dadurch 
gekennzeichnet ist, daG sle einen pH-Wert zwischen 2 und 6 aufweist 

2. Ldsung nach Anspruch 1, in der 1-lsobutyl-1H-imMazo(4.5-c]chinolin-4-amin oder 1-(2-Hydroxy-2-me- 
thylpropyl)-1 H-imidazo[4,5-c]chinolin^amin in einer fur den beabsichtigten therapeutischen Zweck wirk- 
samen Menge vorliegen. 

3. Ldsung nach Anspruch 1 oder 2, in der die Sdure Salzsdure isL 
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4. Losung nach Anspruch 3. umfassend Msobutyl-1H-imldazol4.5-c]chinolin-4-amin und bei der die Sa^ 
zsaure mlndestens zum TeB durch Sabsiure vorgesehen wird, die in 1-li80butyl-1H.iinidazo|4.5-c]chino- 
lin-4-amln-Hydrochlorid vorllegt 

5. Losung nach Anspruch 1 Oder 2, in der die Saure Milchsaure ist 

e. Losung nach einem der voretehenden AnsprOche, bei der der pH-Wert zwischen 2,5 und 4,5 liegt 

7. LSsung nach einem der vorstehenden Anspruche, umfassend das 1-lsobutyl-1H-lmidazo[4,5-clchlnolin- 
4-amin oder 1-(2-Hydroxy-2-methylporpy!)-1H-imidazo[4,5 c]chinolin-4.amin in einer Menge von 0,01 bis 
1 5 mg/ml der Losung. 

8. Losung nach Anspruch 7. bei der 1-lsobulyH H-imidazot4.5-c]chinolin-4-amin oder 1-(2-Hydroxy-2-ine- 
thylpropyl)-1H-imidazoI4,5 -c]chinolin-4-amin in einer Menge von 4 bis 12 mg/ml der Losung vorliegen. 

9. Losung nach einem der vorstehenden Anspruche, ferner umfassend eine Base. 

10. Ldsung nach Anspruch 9, be! der die Base Natriumhydroxid ist 

11. Losung nach einem der vorstehenden Anspruche, bei der der Tonusregulierer Sorbitol isL 

12. Losung nach einem der vorstehenden Anspruche, bei das Moiverh§ltnis der Saure zum 1-lsobutyHH- 
imidazol4,5-clchinoIin-4-amin oder 1-(2-Hydroxy-2-methylporpyl).1H-imidazo[4,5-c)chinoIin-4-amin zwi- 
schen 0,5:1 und 20:1 liegt 

13. Lfisungnach Anspruch 12, beiderdasMolverhaitnisderSaurezum1Msobutyk1H-imidazol4,5-c]chinoli^ 
4-amln oder 1-(2-Hydroxy-2-melhyiporpyi)-1H-BTiidazo(4,5-cJchinolin^amin zwischen 1:1 und 4:1 liegt ~ 

14. Losung nach einem der vorstehenden Anspruche, bei der die Osnwialitat der Losung zwischen 270 und 
310 mOsm/kg liegt 

PatentanspruchefOrfolgenden Vertragsstaat : ES 

1. Verfahren zur Hersteilung einer fur parenterate Verabreichung geeigneten wafirigen Losung von 1-lsobu- 
tyl-1H-imidazo[4,5-c)chinolin-4-amin oder 1-(2-Hydroxy-2-methylpropyl)-1H-imidazoI4,5-c)chinolin-4- 
amin, umfassend Aufldsen von 1-lsobutyl-1H-imldazo[4,5-clchinolln-4-aminoder 1-(2-Hydroxy-2-fnethy^- 
propyl)-1l+imidazo[4.5-c]chino^in-4-amin in einer wafirigen Saure, wobei die Saure ausgewdhit wird aus 
Satzsdure, Mitchsdure, Essigsaure. AsparaginsSure, und einer Mischung von zwei oder mehreren der Vor- 
genannten, und weiteren Zusatz eines Tonusregulierers. ausgewahit aus Glycerin. Sorbitol und Dextrose 
in einer solchen Menge, daft die OsmolalitSt der Ldsung zwischen 235 und 335 mOsm/kg liegt wobei die 
L5sung auf einen pH-Wert zwischen 2 und 6 eingestellt wird. 

2. Verfahren nach Anspruch 1, bei welchem 1-lsobutyl-1H-imidazoC4.5-c]chinolin-4'amin oder 1-(2-Hy- 
droxy-2-nwthyl-propyl)-1H-imldazoI4,5-clchinolin-4-amin in einer fur den vorgesehenen therapeutischen 
Zweck ausretehenden Menge zugesetzt werden. 

3. Verfahren nach Anspruch 1 oder 2 . bei welchem die SSure Salzsiure ist 

4. Verfahren nach Anspruch 3, umfassend 1-lsobutyHH-imidazo[4,5-cJchino»n^amin und bei welchem 
die Salzsfiure mindestens zum Teil durch SalzsSure vorgesehen wird, die in 1-lsobutyl-1H-imidazo[4,5- 
c]chinolin-4-amin-Hydrochk>rid vorliegt 

5. Verftihren nach Anspruch 1 oder 2, bei welchem die Sdure MOchsdure ist 

6. Verfahren nach einem der vorstehenden Anspruche, bei welchem der pH-Wert zwischen 2,5 und 4,5 liegt 

7. Verfahren nach einem der vorstehenden Anspruche, umfassend das 1 -lsobutyt-1 H-imidazo[4,5-c]chino- 
lin-4 -amin oder 1-(2-Hydroxy-2-methylpropyl>-1H-imldazo[4.&-cIchinolln-4.amin, die In einer Menge von 
0,01 bis 15 mg/ml der Ldsung zugesetzt werden. 

8. Verfahren nach Anspruch 7, bei welchem 1-lsobutyl-1H-imida2o(4.5-c]chinolin-4-amin oder 1.{2-Hy- 
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droxy-2-methyi>propyf)-1H-imidazo[4.5-c]chinonrh4-amin in einer Menge von 4 bis 12 mg/ml der Losung 
vorliegen. 

5 9. Verfahren nach Anspruch 1 . das ferner die Zugabe einer Base umfaOt. 

10. Verfahren nach Anspruch 9, bei welchem die Base NatriumhydroxkJ ist 

11. Verfahren nach einem der vorstehenden Anspruche, bei welchem der Tonusregulierer Sorbitol ist 

12. Verfahren nach einem der vorstehenden Anspruche, bei welchem das Molverhditnis der Sdure zum 1- 
lsobutyi-1H-lmldazoI4,5-c)chinolin-4-amin Oder 1-(2-Hydroxy-2-methylpropyl)-1H-imidazo[4.5-c]chino- 
lin>4-amin zwischen 0,5:1 und 20:1 liegL 

13. Verfahren nach Anspruch 2. bei welchem das Molverhaitnis der Saure zum 1-lsobutyi-1H-imtdazo[4,5- 
« c]chinolin-4-amin Oder 1-(2-HydrQxy-2-methytpfopyl)-1H-imi-dazo[4,5-c]chinolin-4-amln zwischen 1:1 

und 4:1 liegt 

14w Verfahren nach einem der vorstehenden AnsprGche, bei welchem die Osmolaritdt der Lfisung zwischen 
270 und 310 mOsm/kg liegt 

20 

Revendicatlons 

Revendications pour les EtaU contractants suhfanU :BE, CH, DE, PR, GB, IT, Li, NL, SE 

25 

1. Solution aqueuse de 1-isobutyl-1l^-imtdazo[4,5-c]quinol6ln-4-amine ou 1-(2*hydroxy^2-m6thylpropy1)- 
1 H-imidazo[4,5^]quinol6in-4-amine convenant pour Tadministration parent^rale. comprenant de la l-iso- : 
butyi-1H-lmidazo[4,5-c]quinol6in-4-amine ou 1-(2-hydroxy-2-m6thytpropyl)-1IH-lmidazo[4,&-c]quinol6in- 
4-amine dissoute dans un acide aqueux, cet adde dtant choisi parmi Tacide chlorhydrique, I'adde tacti- 
30 que, Tacide ac^tique, I'acide aspartlque et les melanges de deux de ces acides ou plus, et comprenant 

de plus un ajusteur de tonldt6 choisi parmi la glycerine, ie sorbitol et ie dextrose en une quantity telle que 
rosmoialit6 de ladlte solution se situe entre 235 et 335 mOsm/l(g, cette solution 6tant en outre caractdrisde 
en ce qu'elle a un pH se situant entre 2 et 6. 

35 2. Solution suhfant la revendication 1 , dans laquelle la 1-isobutyl-1 l^imidazo[4,5-c]qulnol6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpropyf)-1H-imidazo[4,5-c]quinol6in-4-amlne est pr^sente en une quantlt6 efficace 
pour Tapplication th^rapeutique envisag6e. 

3. Solution suivant I'une ou fautre des revendications 1 et 2, dans laquelle facide prMt6 est de I'acide chlor- 
^ hydrique. 

4 Solution suivant la revendication 3, comprenant de la 1-isobutyl-1H>imidazo(4,5-c]quinol6in-4-amine et 
dans laquelle Tacide chlor hydrique e^ constitu6 au moins en partie par Kacide chlorhydrique present dans 
du chlorhydrate de 1-lsobutyl-1H-imidazo[4,5-c]qulnol6in^amine. 

^ 5. Solution suivant Tune ou Tautie des revendications 1 et 2, dans laquelle Tacide pr6cit6 est de Taclde lac- 
tique. 

6. Solution suivant Tune queloonque des revendications pr6c6dentes, dans laquelle ie pH se situe entre 2,5 
et4.5. 

50 

7. Solution suivant l*une queiconque des revendications pr6c6dentes, comprenant la l-isobutyi-IH-imida- 
zo[4.5-c]quind6in-4-amine ou 1-<2-hydroxy-2-m6thylpropyl)-1H-imidazo[4,5-c]quinoi6in-4-amlne en une 
quantity de 0,01 d 15 mg par miliaitre de tadite solution. 

55 8. Solution suivant la revendication 7, dans laquelle la 1-isobutyl-1 H-tmidazo[4,5-c]quinol6in-4-amine ou 1- 
(2-hydroxy-2>m6thytpropy1V1H-imidazo[4,5-c]quinol6in-4-amine est pr6sente en une quantitd de 4 d 12 
mg par millilitre de ladlte solution. 

9. Solution suivant I'une queiconque des revendications prMdentes, comprenant en outre une base. 
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10- Solution suivant la revendication 9, dans laquelle la t>ase est de I'hydraxyde de sodium. 

11. Solution suivant I'une quelconque des revendications pr6c6dentes, dans laquelle Kajusteur de tonicity est 
du sorbitoL 

Ji^oTirr! T 1" pr^cWertes. dans laquelle le rapport mdairo de 
I aade pr6cil6 a la 1-tsobutyl-1H-imidazo[4,5^]quinol6in-4-amine ou 1-(2-hydroxy-2.m«hy».propylV1H. 
imioazoI4,5-c]quinol6in-4-amine se situe entre 0,5/1 et 20/1 . 

13. Solution suivant la revendication 12. dans laquelle le rapport molairB de I'aade susdit d la l-isobutvl-IH 

iniida2oI4,5-c]quinol6in-4-aniine ou 1-(2-hydioxyw2^lhylpropyl).1H-imidazo(4.5-clqulnol«n-i.ainine 

se sttue entre 1/1 et 4/1 . 

14. Solution suivant I'une quelconque des revendications prteMentes. dans laquele I'osmolalit^ de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 

Revendications pour i'Etat contractants suivant : ES 

1. Proc6d6 de preparation d'une solution aqueuse de 1-isobutyl-1H-imidazoI4.5^lquinol6in-4-amine ou 1- 
(2-hydroxy-2-m6thylpropyl)-1H-imida2oI4.5s:Jquinol6in-4-amine convenant pour I'adminislration paren- 
t6rale, comprenant la dissolution de 1-isobutyl-1H-in«ida2or4.5-cJquinol6in-4-amine ou 1-(2-hydroxv2- 
m6lhylpropyl)-1H-imidazoI4,5.clquind«n-4-OT^^ dans un acide aqueux. cet acide 6tant choisi parmi 
I acKte cMorhydnque. I'acide lactique. racide ac«tique. I'acide aspartique et les melanges de deux de ces 
acides ou phis, et en outre I'addition d-un ajusteur de tonicity choisi parmi la glycine, le sorbitol et le 

dextn)seenunequantit6tellequerosmoIalit6deladltesoiutionsesilueentre235et335mOsmrt(a 
solution 6tantaju8tto pour avoir unpH entre 2 et 6. 

2. ProcM6 suivant la revendication 1, dans lequei la 1-isobutyl-1H-imida2oK,5-cJquinol«n-4-amino ou 1- 
(2-hydroxy-2-m«hylpropyl)-lH-imida2of4.5-c)quinol«n-4.amlne est ajouti en une quanta efficace pour 

I application th6rapeutique envisagto. 

3. ProoMd suivant rune ou I'autre des revendications 1 et 2. dans lequei l acide pi«cit6 est de racide cMor- 
hydrique. 

4. Proc6d6 suivant la revendication 3. comprenant de la 1-lsobutyHH-imidazo[4>clquinol«n..4-amine et 
dansJequel radde cMorhydrique est constitu« au mohs en partie par radde chlorhydrtque prtsent dans 
du cWorhydrate de 1-isobulyl-1H-imidaa>(4,5KJlquinoi6ir»4-amine. 

5. Proc6d6suivantruneouraulredesrBvendicatlons1 et2, dans lequei Pacidepr6cit6 est de I'acide lactique. 

6. l>rocM6 suivant rune queloonque des revendications prteMentes. dans lequei le pH se situe entre 2 5 
et 4,5, * 

7. Proc6d6 suivant Tune quelconque des revendications pr6c6dentes, comprenant ia l-isobutyl-l H-imida- 
2o{4>c]quinol«n^amlneou 1.(2.h^^ 

quantfte de 0,01 a 15 mg par mMllitre de ladite solution. 

8. ProcM6 suivant la revendication 7, dans lequei la 1 -isobutyH H-imlda2oI4.5-clqulnoldln^amine ou 1- 
(2-hydraxy-2-m6thylpropyl)-1H-lmida2o[4,5-c]-quinol6in-4-amine est pr6sente en une quantity de 4 d 12 
mg par miililtie de ladite solution. 

9. Pioc6d6 suivant I'une quelconque des revendications pr6c6dentes, comprenant en outre une base. 

10. Proc6d6 suivant la revendication 9. dans lequei la base est de rhydroxyde de sodium. 

11. Proc6d6 suivant I'une quelconque des revendications prftcMentes, dans lequei rajusteur de tonidt6 est 
du sorbitol. 

12. P">^6suivantrunequelconquedesrevendicationspr6c6dentes,dansl^^^ 
de prtotd d la 1-isobutyl-1H-imidazo44,5<)quinol6in^amine ou H2-hyd^^ 
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dazo[4.5-c]qumol6tn-4>amine se situe entre 0.5/1 et 20/1. 

Proc6d6 suivant la revendication 12, dans lequel te rapport molaire de Tactde susdit d ta l-isobutyl-IH- 
imidazo[4.&-c]quinol6in-4>amine ou H2-hydfoxy-2-m6thylpropyt)-1H-imidazo[4>c]quinol6in-4-amtne 
se situe entre 1/1 et 4/1 . 

ProcM6 suivant I'une qudlconquB des revendications pr6c6dentes, dans lequel l*osinolalit6 de ladite so- 
lution se situe entre 270 et 310 mOsm/kg. 
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